A point mutation at cysteine 189 blocks the water permeability of rat kidney water channel CHIP28k.
CHIP28k is an important water-transporting protein in the kidney proximal tubule and the thin descending limb of Henle [Zhang, Skach, Hasegawa, Van Hoek, & Verkman (1993) J. Cell Biol. 120, 359-369] that is homologous to human erythrocyte CHIP28 [Preston & Agre (1991) Proc. Natl. Acad. Sci. U.S.A. 88, 11110-11114]. Oligonucleotide-directed mutagenesis was used to identify the cysteine(s) involved in inhibition of the water-transporting function of CHIP28k by the mercurial HgCl2. Each of the four cysteines (at positions 87, 102, 152, and 189) were mutated to serine individually, or in combinations. In vitro transcribed cRNA was expressed in Xenopus oocytes for measurement of osmotic water permeability (Pf) in the absence or presence of 0.3 mM HgCl2. Pf (in cm/s x 10(-4) measured at 10 degrees C) was 7 +/- 1 in water-injected oocytes. In wild-type CHIP28k, Pf was 58 +/- 7 (-HgCl2) and 12 +/- 1 (+HgCl2). Mutation of cysteine 87, 102, or 152, individually or in combinations, had little effect on oocyte Pf or on the inhibition by HgCl2. Mutation of cysteine 189 to serine or glycine gave similar Pf values of 49-56 (-HgCl2); however, Pf was not inhibited up to 1 mM HgCl2. Mutation of cysteine 189 to the larger amino acid tryptophan gave a low Pf of 9 +/- 1; coexpression with wild-type CHIP28k indicated that the tryptophan mutation was not dominant negative. Mutation of the asparagine 42 and 205 glycosylation sites to threonine had little effect on Pf.(ABSTRACT TRUNCATED AT 250 WORDS)